Insights into the mode of action of 1,2,6,7-tetraoxaspiro [7.11] nonadecane (N-89) against adult Schistosoma mansoni worms.
Control of morbidity associated with schistosomiasis via chemotherapy largely relies on the drug praziquantel. Repeated therapy with praziquantel has created concerns about the possible selection of resistant worms and necessitated the search for novel drugs to treat schistosomiasis. Here, a murine model was infected with Schistosoma mansoni and treated with oral 1,2,6,7-tetraoxaspiro [7.11] nonadecane (N-89), which caused a significant reduction in fecundity and egg burden and reduced morbidity when administered at 5-weeks post-infection. The analysis showed that the mode of action occurred through the ingestion of activated N-89 by the worms, and that there was no direct external effect on the S. mansoni worms. Ultrastructural analysis of the treated worms showed disruptions in the gut lumen and the presence of large volumes of material, suggestive of undigested blood meals or red blood cells. In addition, there were reduced vitelline cells in female worms and damage to sub-tegmental musculature in male worms. Eggs recovered from the treated mice showed both damage to the eggs and the production of immature eggs. Expression of mRNA responsible for gut and digestive function and egg production was also significantly affected by N-89 treatment, whereas control genes for musculature showed no significant changes. Thus, N-89 drastically affected the total digestive function and egg production of S. mansoni worms. Physiological processes requiring heme uptake such as egg production and eggshell formation were subsequently affected, suggesting that the compound could be a possible therapeutic drug candidate for schistosomiasis control.